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|
MANPRINT CONTINUOUS AND COMPREHENSIVE
EVALUATION
|

i

MANPRINT ISSUE
|  AND MODEL

| pEvELOPMENT

B

|

i f u vi

- | .SANPRINT DATA MANPRINT ISSUES

t i COLLECTION RESOLUTION

il ? v
MANPRINT i DIAGNOSIS

} ANALYSES ; OF MANPRINT

i DEFICIENGIES

; v

| IDENTIFICATION

| OF MANPRINT

DEFICIENCIES

Figure 2-1
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MAHRPRINT ARAILABILITY EQUATIOR
{LOWRY & SEAYER]

OT + 8To
Am =
07T +« 8To + STi + TCM +« TPM + TALDT
Where: o7 = Operating time
To = {Opersable standby tims
Ti = Incperable standby lime
TCH = Total corrective msaintenance time
PN » Total preventive mainiesnance time
TALDT = Tote! administrative sng logistics
downtime
TRADITIONAL
OREERATIONAL AVAILABILITY EQUATION
{AR 702-3}
O7T « ST
Ao =

O7 + 8T + TCM + TPHM + TALDT

Yhere: OT = Operating time
87 = Standby time
TCM * TJotal corractive mainisnance downtime
TPH = Total preventive maintssesnce downlime
TALDY = Total sdministrative and logistics
downtime

Figure 2-2. Equations for Mesasuring Availabiiity




pereonnel faill to restore @quipment Lo an operanle condrtion, bat

e unaware that they have falled. I ather  words, during
inoparable standby time, & wayatem iz precumed bo be wus aden, i
fact, it iz down. Because of the major role thet sold.er

perfornance plays In malnternance  time and accurady, Lawry and
Seaavar maintain that their version of Lhe availebility mocel
measures syastem availabllity more precisely. (Clearly, there are
other RAM  components, wuch  ag  adminlstrative and logistics
downtime, that might alao benefit from the application of soldiar
performance data, and that Lowry and Seaver do not treat.)

The data required for the MANFRINT availability and geffectiveneses
models are outlined at  Figure 2-3. (Reference 5, p. 2.) Bince
RAM and MANFRINT data requirements overlap, Lowry and Seavear
propose that common data requirements be identified, and data
collection afforts be integrated in order to conserve the Army’ s
test and evaluwation rasources. Their aim is to establish a
continuous flow of information  that supports MANFRINT system
analyesis Ffully, but does not add appreciably to test and
evaluwation workloads., Faraphrasing the standard MANFRINT slogan
aquoted garlier, Wy anc Beaver summarize their data
requirements  as  representing  the information  and  technigues
necessary to answer the question:

THow well does the manned system achieve its intended
mission reqguirements given its current  level or

e

maturity™" (Reference &, p. 27.)

Im Seeotion 3, foilowing, & hypothetical system is used to show
Mow  Lowry and Seaver's technlgue modifies traditional FRAM
mathodology.

Section 3., MANFRINT Availability of a Sample System

The RAM Fationels Report HMamdbook, TRADOC/AMC FPam  70-11,
introduces a hypothetical system, denoted XYZ, to illustrate
standard RAM methodology. (Reference 15.) In this section, the
ame system (XYZ) is reintroduced to show how Lowry and Seaver's
approach modifies traditional methodology, specifically the
derivations of availability.

Chapter 2 of the FAM Handbook describes system XYZ as an &ir
defense/ground defense system with a rapid fire cannon and a

target acquisition radar. ABucording  to the opesrational mode
sunmary/mission profile (OMS/MF) invented for the system, XYZI has
ceven major missions in peacetime and five major  tasks. The

meacetime OMS/ME tables from  the handbook (Figure 2-1) identity
these misszions and tasks specifically (reterence 15, Da 2.
Total opzrating time and alert time for the system (column £) is
4G9 hours  in peacetime, and total calendar time is 496 hours.
Usirng these data, the handbook shows how we derive a value of A

)\ Best Available Copy



MANPRINT DATA

¢« MANPRINT Effectiveness (Em)
- Operator performance probability on coritical soldier tasks
(specitied through prior analysis)
- System performance probabllity on critical systam
functions (specified through prior analysis)
- Human factors data on system operations (e.g., critical
incidents, observations, surveys, Interviews, etc.)

s MANPRINT Availability (Am)
- Mean corrective maintenange time

--Mean preparation time

--Mean fault location time

~=Mean item obtainment time

~-Mean fault correction time

~-Mean adjustment/calibration time

-=Mean checkout time

~-=-Mean cleanup time

Probsabllity of ¢orrect maintenance

Mean preventive maintenance time

System/equipment reliabllity data

Human factors data on maintenance activities (e.g.,
critical incidents, observations, surveys, etc.)

* Pergsonnel Characteristics of Test Participants
- Aptitude (e.g., ASVAB scores)
- Training (e.g., SQT scores)
- Physical characteristics {e.g., PULHES)

Figure 2-3. MANPRINT Measurement Requirements




Tabte 2-3,

Peacetine OMS for the XYL System

{a} () (e} {dj (r] x {d} = (e} (4] x (d} = (€) {c) » {4y - {9}
Humber of Total Iotat faiat
Mission ot T ¢ AT cT Hissions or + AT (3]
1. ARIEP 9.0% lir<d 11 re 11 dies k) 21 #r 13 Hr 3t e
2. ODivision 2.0 13 4 7 " 15 ne
Level Readi-
ness Exercise
3. DRattation 1.0 L L 6 6 2n My
Level Readi-~
ncss Exercise
4,. Fiatoon/Rat- ] 1 t 39 16 39 19
tery Levet
ficadiness
txercise
5. Tild Training 1.4 ] L] 37 52 s A
fxcrcise Spt
6. ARTEP 9.05 i i & 51 66 [£4]
Support
i
7. local Train- 19 32 12 2 30 64 140
ing Arcs
lotat Scenario XX XX XX 100 199 nog 495

Tabie 2-4,

H"e

for the XYZ System ARTEP Hission

[—47 ARTTF HUHBER OPE RATING T10TAL
HISSION of TIHE fOR OPERATING
TASKS QCCURRENCES EACH TASK T

Search & Surveitlance 18 2C =in 6.00 hrs
Acquisition 9 it min 2.2% hrs
Track f 5 ain .33 hr
firc (Air) 2 2 min .07 tir
fire (Ground} L] 8 min NG hr
Totat XX XX 9.05 hrs

Figure 3-1. Operational Mode Summary/Mission Frofile

W




that will satinfy mission requirement sy, Thet valuw 8
reprasecnted by the equation:

A = 0T + AT = 409 = @2
cT 4964

Where 0T = Operating time
AT = Alert time
CT = Calendar +ime

The resulting Ae recguirement of 0.82 expresses the minimum
availability necessary to enable system XYZ to accompliszh all
missions identified in the OQMS/MF. What this assessment does not
measure, B however, 1is the availability that can actually be
expected to result when the system i used in & typical
maintenance and supply envirenment. That availablility is
traditionally represented by fthe formula (see aleso Figure 2-2):

Am) = OT i HT
OF + 8T + TCM + TFM + TALDT

Where OT = (Operating time
sT = Gtamndby timne
TCM = Total corrective mainternance downtime
TFM = Tomtal preventive maintenance downtime
TALDT = Total administrative and logistics downtime

The +law in this formula, however, ie that it does not account
for variations in  csoldier performance of - corrective and
praventive maintenance tasks. In other words, the standard
formula assumes that all standby time is uptime, and that
maintenance personnel never err when they report that the system
is operable. - : .

Clearly, however, coldiers do err in their performance of
maintemance tasks, and this error does contribute to downtime for
the system. In order  to measure the impact on system
availabhility, the contribution of human error must be guantified
arnd included in the assessments of downtime. Lowry and Seaver’'s
formula For accomplishing this is a modified operational
availability equation that they label "MANPRINT Availability™
(Am) (see elso Figure 2-2): - )

’ ;‘}' m = O “r + 8 T' [
GF % BT + BTs + TGM + TEM + TALDT

Where OT = Operating tims
STes = (perable standby time
87Ty, = Inoperable standby times
TEM = Total corrective maintenance downtime
TFM = Total preventive mainternance downtime
TALDT = Total administrative and logistics downtime

14 Best Available Copy




-

While this formula rasembleq the  traditionel availabiiity
equation (previous page), it difters significantly from thne other
in ites treatment of malintemnance downtime, ThHe most cohvious

difference in Lowry and Beaver's formula is that 1t introduces
two exipressions for standby time inatead of just one. These two
entpressions are operable standby time (8T w) and  inoperable
standby time (8T,), and they are used to distinguish between
cagses of successful malntemance and unsuccessful maintenance,
respectively. Second, the formula imcludes in its values for
carrective and preventive mainternanmce the comtributions of human
factors, safety, training and health hazards to system downtime.
And, third, the Fformula invokes a systematic procedure for
acqguiring and relating soldier performance data to each critical
item of equipment, each Failuwre type/mode, and each maintensnce
tach. Using system XYZ ag an example, their approach follows
these steps:

The Ffirst step is determining how nuch time 13  spent  on
maintemnance tasks, and how successfully the eguipment operates
following maintemance. Figures 3I-2 through -7 display these
fypothetical data Ffor system XYZ, using Lowry and Segaver’'s
proposed worksheet formats (reference 5, Appendix B, H, 1, C, J,
and k.)* Separate worksheets are designed to be used to record
the performance of individual maintenance personnel for each
maintenance occurrence (Figuwes 2-2 and 3-%5). These results, in
turn, are summarized for the individual soldier (Figures ZI~I and
I-4) and for the system as a whole (Figures I-4 and %-7) on each
critical item of equipment. For system AYZ, critical items
include the essential components of the tracked chassis, the Z20mm
cannon, the sight, the mount, and the radar set. {(For the =zake
of simplicity, only  the radar set is examined %in this
illustration.)

Next, the summary data from these worksheets are accumulated for
all critical items of equipment in system XYZ, and the resulting
totals are tramsferred to the system TCM and TFM worksheets at
Figuraes -8 and 2-9, respectively. (Reference 5, Appendix L and
M.) Completiom times in minutes are obtained directly from the
summary worksheets for each critical item of equipment (Figures
-4 and A-70% and the failure rates, "F.,", are derived from RAM
data. The sum of the products of these completiorm times and
failure rates vields the total mairntenance time for corrective
maintenance (Figure Z-8) and preventive mairntenance (Figure I-9).

The last essential step in deriving MANFRINT availability is
caloulating operable and inoperable standby time (Figure I-10).
ThHis calculaticon is acocomplished through a series of intermediate
steps putlined n subparagraphs & through g, following.
(Reforence 5, pp. 24-285,

Mot The social security numbers 10 these examples are
faoricated. The combination of actual nanes and social security

numbers should be treated in acordance with the Frivacy Act.

/5 Best Available Copy




CORRECTIVE MAINTENANCE PERFORMANCE WORKSHEET

L ADMINISTPATION

1. Test Participant: _ SG7_ f@e“/ Y. Clausew: %% J H O/
2. Social Security Number: _ 22 §-25~/8 3/

o ./ : ~ i, - \
3. a. Equipment ltem: Ratar f?ﬁ‘fﬁ: vl ~ [ fanem leads (22}

A . 7
b. Failure Mode: _["nwér Siinnly

) 7 7 — _,
¢. Conditions: /% toatipaad 4est 4 ﬁ;{if s, L /4
fﬁaﬁ?{j Lo 2 (Al /, %ng’.{?’i' Y& M;fl
Mop?P {47):’
4. Data Source: _yA 7 [

5. Data Coliector/Observer: M - o< e £ ; # a0/
6.0ate: /& App L& 7. Time:. /Y 35 fng .

. PERFORMAN

1. PREPARATION TIME:* C.OF _Ane

2. FAULT LOCATION TIME: £ 35

3. ITEM OBTAINMENT TIME: 0. 24

4. FAULT CORRECTION TIME: WA

5. ADJUSTMENT/CALIBRATION TIME: A JA ]
6. CHECKOUT TIME: 2. 208

7. CLEANUP TIME: ___ 2. /22—

Does the equipment operate after maintenance? YES X NO

Il £

. PERFORMANCE DESCRIPTION _
4 ; j-{;’ i: / ﬁ;”j’i i,’} » 7 '/ ;
;{ {fié { Pl - £ Al .:{;f—ir A ,.é% AL / z t@fir L ¢L ! % /,z

H

. A . 7 . _ e Ny {((- ; /7
powt~ Swaply 288y Wi Lo T~ e Hecalty

o 4
/ 3y - N : /4 L / / _r\&/fj/fa
PAaA e 77 ir & PAY S AY-2i O of TELAST L TrE AR

-+

i reve T Tranlnr He— O0n wcroue 7~

“Use NA when task is not performed.

Figure 3-2




SUMMARY OF CORRECTIVE MAINTENANCE FOR INDIVIDUAL SOLDIER

L ADMINISTRATION

1. Test Participant: _S (3T Kol Vo Clause wi +{ oy, Ol
2. Social Security Number: _2Z 8 -2 5 ~ /83 /

3. a. Equipment tem: /Qé‘c%”e,?f‘ &FC&’:&?!‘"-— 7!‘5::«&;%1(#(’-" /2_)

b. Failure Mode: _{ putr Sasply
/ { j -f [ / j ‘ - a3
¢. Conditions: c;‘lﬁf‘& ‘{i‘éﬁ;z}' / 1eg 7L frﬁ/i/ ?Z/‘ fvxé”_—7i ‘(; ¢ /6/
cordidions . rMoprp I

[4

iI. PERFORMANCE

A.
Number of Trials Average Time
1. PREPARATION 3 0:0& A-S
2. FAULT LOCATION = S, 33
3. ITEM OBTAINMENT =3 L 05
4. FAULT CORRECTION = %,
5. ADJUSTMENT/CALIBRATION AAh —_—
6. CHECKOUT 3 ’. 9%
7. CLEANUP = 2, 1O
B.
1. Number of Maintenance Peiformances: =
2. Number of Times Equipment Operated After Maintenance: =

3. % Successes: v

Figure 3-3




SUMMARY OF CORRECTIVE MAINT=NANCE FOR SYSTEM AVAILABILITY

I, ADMINISTRATION

1. Equipment ltem: /\Dd‘/z?’\ ﬁé‘ g~ - f\;’?ﬁr,g:‘ﬂ('#t’fﬂ (Z)

2. Failure Mode: ‘;0 oIl S e/u,a,ﬁ / }/

3. Conditions: Cﬁf'ﬁto/\%?(ré‘nzi/ 71/’57- s:?/ﬁ Z%;M

‘[/é// i;’/\/l//Lf”g

70 PP F
il. PERFORMANCE
A' N
Exa:age_tma

1. PREPARATION _0_%&113
2. FAULT LOCATION L IS5
3. [TEM OBTAINMENT . 75"
4. FAULT CORRECTION 2. 55
5. ADJUSTMENT/CALIBRATION ﬁ
6. CHECKOUT ?

7. CLEANUP O/ 7

B. AVERAGE % SUCCESS OF EQUIPMENT ___
OPERATION AFTER MAINTENANCE. 7.5

Figure 3-4




PREVENTIVE MAINTENANCE PERFORMANCE WORKSHEET

{. ADMINISTRATION

1. Test Participant: FFC’ 7’—{;‘ﬁ}f Siﬁfdﬂ(;’/zf!‘ I'/ #&ng’
2. Social Security Number: __ 28 5~ (4 F-/¢ 4/ 7
3. a. Equipment: iQ&/ﬁ‘f‘ /Qf["f” st = fnansaa L.ﬁ/?df\ /Z,)

b. Type of Maintenance: Clean a0 \(} / 7[//’

c. Condiions: _ro£ra dicaa [ tes?, 2 V’?Z//!/\Q/
'é‘r a/,-f condeLrions L _ing /ﬂ.émz.mﬂ[‘
T 71( T ~orR Q/
4. Data Source: _({ 7T
5. Data CollectoriObserver: A/ - Fosalsck _H oo/
6.Date: / 8 Are &8 7. Time___ O 730 Arc

Il. PERFORMANCE

1. MAINTENANCE COMPLETION TIME: d 08 A"S’

2. Does the equipment operate after maintenance? YES Z NO

lil. PERFORMANCE DESCRIPTION

/00:5( ot ,,giwgé{g"‘g on a/~€-¢:m/-'j-’
G ‘( /)[«f"' s‘mi—f“j"ﬁ {*Lﬂ""‘/\ /7, |
/Q(r *('{ /YZ” f"{!"}{@f{j{ {XC’F‘EQ/U\(—/}/
g‘i}ik Lo Ada~ !’i‘éf"\_s&fgéé 8 (4fof‘é.’/75’x
Yot pr7 rol burg pecbrmid

0144*//\ e L r{ .

Figure 3-5




SUMMARY OF PREVENTIVE MAINTENANCE FOR INDIVIDUAL SOLDIER

L ADMINISTRATION:
1. Test Patticipant: _{° }f Fon y \‘fﬂxf/,agf, ??’ 705
2. Social Security Number: 205~ Cf ~/C Y/
- ‘x\
3. a. Equipment ltem: de‘z{d A £ eCerd s~ — / AGAS i ( 71/(‘ ~(Z J

b. Tvpe of Maintenzance: C /{ K AN gf{;,’\ -ﬂ /72(’"

. Conditions: L’;ﬂ?a" 1&/@ f! 7—{§7L /f&"sf?é P
\[c é( L_é'r%f //a/L£ "‘”/J’/"/’Q/

(2]

1. PERFORMANCE
1. Number of Trials: /0
2. Average Maintenance Completion Time: o. /7l
3. Number of Times Equipment Operates After Maintenance: / J
4. % Successes: /270

Figure 3-6 ~




SUMMARY OF PREVENTIVE MAINTENANCE FOR SYSTEM AVAILABILTY

L. ADMINISTRATION

4 C VTSP A
1. Equipment ltem: ‘R{i‘llpfiﬁ .'Qf COrL — [nanSmc /7L!-”/' (2 )
2. Type of Maintenance: _/(¢an Gepn L0/ Len

3. Conditions: {E@;ﬁp s’»’;a’m/ —1{— g—;{{ f;sf/? 4 —.Zz:fné’/
(Lyeld /é/\a/f'-.i}ff;f:{fj //‘7{‘:/"-‘;9 76;/

§ =t z £
1. PERFORMANGCE

1. AVERAGE PREVENTIVE MAINTENANCE COMPLETIONTIME: _ &, / 7

2. AVERAGE % SUCCESS OF EQUIPMENT .
OPERATION AFTER MAINTENANCE: 7& “p

Figure 3-7
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A Tobtal atandby time (65T L4 e lved Forst, G Uree
measuring 8T directly during testing, or by caiculatsrg % 6% L6
dififerance betwesn tobal time  ard bhne  sum of O, Tum, TR oana
TALDT, For system XYZ, T 1w calocwlated ot follows. Toptal!
calaenmdar  time CTTy i 8760 houwrs (2 mepdra tumen D&ED doys) .
Gperating time (OT) is 40,10 percent of 77, agcordung Lo tne
ratio of total OT to O7T in the peacetime operatioral mods swummary
(Figure -1 result: IT31E houwrs. TOM amd TFM are calovisted &g
described 1n the oreviows steps, and are soual to 204 hours
(Figure 2-8) and 119 howrs CFigure  E-9),  respectively. Tt e
administrative and logistics downtime (TALDTY iz sstimated WSlng
& decision tree analysis, which yields an average ALDT of 1704
Nours par operational mission failuw-e for support alternative |
(reference 15, p. 63273 . Combiming the ALDT sstimate wiith the 07

of 2E1E howrs  and  the mean  time between opsrational mission
failure (MTBOMF) of 290 hows (minimum acceptable value) from the
Ram Rationale Report  Handbool (reterence 15, p. &0 gives a
TALDT estimate of 1226 hours 5Ty then, equals: 7T - (07T + TCM
A TEM A TALDTY y ar BTAO - o 2E4 o 119+ 12246) = I6&E6 houreg.

e The probability of maintenarnce failluwre (Fg) is caloculated
mext, using the soldier performance det: collected and recorded
o the maintenance summary  workshests for  system availlability
(Figures I-4 and 3-7). These workshests provide the average
percent of successful equipment operation following maintanance,
az observed by a data collector. In some cases, empirical data
may mot be available (for example, becauss or system immaturity).
in suech cases, sxpert judgment can be used to oroduce the nseded
cerformance  estimates. The racommencded expart  Judgment
mrocedure,  according  to  Lowry  and  Seaver, i3 a psychological
scaling technigue for assigning  the likelibhood of numan sucoess
o oa probability scale or on the tinwe to complete a task.

€ Fate i defined as the freguency of maintenance, and it
5 calculated for sach failuwres mode of each coritical item of
eculpnment. Both corrective and preventive maintenance rates are
established by measuring the number of timzs the given type of
raintenance 1is performed in & givern time period. Im this
gmrample, the rates for corrective maintenance are <for  a tohal
time of oneg yvear, or B760 nows, and the values are takern from
the TOM workshest (Figuwre 2-8, column "Fg "), The praventive
maintenance rate 1s once every week, or 92 times per year.

. THe product of the rates and the maintenance failuwre
probabilities is calculated by multiplying Fm and rate +or each
failure mode of each critical item of equipmesnt. The results for

system XYZ are displayeg in  the last column ol  Fuogure 2-10,
Standby Time (87) Worrsheet.

& . The overall maintenance 4ailuwre probasility for the
system. is calculated in three steps. First, the rates +for each
critical item ang gach fFailure mode (para o, abovs) are summed Lo
give a system total; result: 150, Second, the products of the
rates and  maintenance failluee probacilities are  summed for all
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failure modes and all critical items: result:r  9.919.  And, Laet,
the overall maintenance +allure probability  dis calculated oy
dividing the sum of the rates into the sum o©f the productes
result: QL064.

f. Following steps a throuwgh e, ahove, iroperable standby
time (8T,) 18 calculated by multiplying total stamdby time (para
a) by the overall maintenance failure probability (pare ). Tre
outcome for system XYZ ig (3666) (0.064) = ZI5 houre.

. Operable standby time (8Te) i the diffterence betwesen
total standby time (para &, above) and inoperable standby time
(para £, above)., The calculatiorn for 8T, is: ST maltiplied by
one minus the overall maintenance failure probability (para s,
above), which, for system XYZ, equals Tbbe % (1 - 0,.064) = 34731
Frour s, :

Qnee the foraegoing steps are accomplished, the MAMFRINT
availability formula camn be completed for the system under study,
in this case, system XYZ. Repsaeted below is Lowry and Seaver’'s
basic formula for An, and, below that, the same formula with the
values entered for system  XYZ. As shown, MANPRIMT availability
for eystem XYZ equals 0.79.

B = ' OT + 5Te
BT + BT + BTs + TCM * TEM + TALDT

= S515 + 347
2319 4+ 3471 + 25 4+ 234 + 119 + 1226

= Q.79

Thig compares with an operational availability of 0.8%2 derived
wsing the traditional formula shown below.

Am = orT - 87T
O7 + 8T + TCM + TFM + TALDT

29lS 4+ bbb
SH1E + ZeL6H + 2T4 o+ 119 4+ 122

0.82

N

The difference hetween the two av o lability estimates of Ae. and
FAmy though small irn  this sxample, demonstrates that human error
does have an impact on maintenance and, correspondingly, on
system performance. For system XYZ, the contribution of soldier
performance during maintenance reduces system availability below
the minimum acceptable value of 0.82. Human reliability,
therevyore, can be an  important factor in determining whether a
system can meel its mission accomplishment Fregquirements and
deliver the reqguisite equipment readiness.

11&?   ,
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Baction 4.  Summary

As stated in the introduction to this paper , the chief Husiness
vqf the materiel acquisition precess is to eresure tha* the Weapon
systems provided to the Army are fully capable, affordable,
supportable and responsive to validated Army regulremerts. Pt
RAM and  MANFRINT  contribute importantly to  this goal . FAM
provides a set of engineering, accounting and management tacks
for ansuring that materiel systems will successfully perform
~their assigned functionss; and MANFRINT provides & process for
coptimizing the relationship between the nardware, software and
the bhuman operator and maintainer.

Wherae RAM ancd MANPRINT converge is in their application to weapon
systems analysis. The sources cited and summarized in this paper
rapresent a growing body of research dedicated to improving the
man—machine interface in weapon systems analysis. Lowry and
Seaver 's work, in particular, provides a step~by-step procedure
for relating soldier performance to system performance. Their
prescription £ or measuring system effectiveness combines
conventional RAM guantitative technigques with guartitative and
gualitative MANFRINT methods to provide a model for evaluating
the adegquacy of a given system to support current Army soldiers
in armnieving Army missions successtfully.

The importance of integrating RAM and MANFRINT objectives and
nethodologies dis highlighted by two contlicting resourcing
trends. First, the Army’s modernization program will continue to
deploy increasing numbers of ftechnologically advanced items.
And, second, resourcing constrainte will continue to reduce
future manpowsr and training resources. The implicit rigk frocm
these trends i1is that emerging man—machime systems will not
perform within specified constraints. Jesse Orlansky, writirmg in
The All-Volunteer Force After a Decade, sums up the problem as
follows:

"Serious consequences follow if actual fuman
performance is significantly less that that required by
the goals set for, WEADONS ard support system

performance...Another way of saying the sams thing is
that our weapons and support systems might not perform
as reqguired on a battlefield." (Reference 2, p. 169.)

Tme challenge for the materiel! acquisition community 313 to
discover ways to squeeze more and better performance  out of
diminishing assets. RAM is one way of accomplishing this. and
MANFRINT  is another, and, together, they offer some powerful
tools for homing our competitive adge.
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